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(54) NOVEL BISBENZOFURANYL KETONE DERIVATIVE AND ITS PREPARATION 

(57)Abstract 

NEW MATERIALThe compound of formula I [R1 is H. ^ ^ 



CH2GOOH or CH2C0-A- OH (A is amino acid residue); .^ .^ 



R2 is R1 except for H; X and Y are H or halogen; RIO. . -^pi>*^^^ 
R20. X and Y are substituted to arbitrary positions in ^ ^ | 

the 4, 5, 6 and 7 positions of the benzofuran ring] and its 
salt. 

EXAMPLE: Bis(7-ethoxycarbonylmethoxy-2- 
benzofuranyOketone. 

USE: Pharmaceuticals. It has strong aldose-reductase ^ 
inhibiting activity, and is useful also for the prevention ^"EjT TL H ll^^^ 

and remedy of retinopathy of diabetes mellitus caused ^3?^ q'^5;^o>'^^N^R^. 
by the metabolic disorder in polyol pathway, and ? 
circulatory diseases such as thrombosis. 
PREPARATION: The compound of formula I can be 
prepared by hydrolyzing the novel compound of formula 
II [R3 is H. etc.; R4 is CH2COOR5 (R5 is 1W4C straight- 
or branched-chain alkyi, etc.] with NaOH, etc, by 
conventional method. 
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1 . IB <SI O « » 
1 -«« 

o 

(3^4>. Ri H « CHti COOH^ &(^CHa CO 
~ A-Oll (*:fe'L Att7 5 ^'ii^a) . Ra 
ttCHa coon* fcttCHa CO - A - OH ( U A 

iir^^'iaas^), x * tjt y » h ^ fcfcfc^^ 

□ :^J8(^&i^:b Ri O IS . Ra Oil, 

•e 5t d n * t: X y y^^-^u-ftrhv^aiac 

1^ :^ -e O « 



2 - JKA ( 1 ) fev>r R a *^ H * «: 
CHa COQH« Ra 9»*CH a CQOH t? & 2» f$ «1P £9 (9 

3 — Jtt* (I) iC^l^TRi *!H, Ra «s 

CHa C0-A-OH(fe:^UAttr5 

4 — itt* (1) K«l>rRa ^JltJPRa *^ 
CHa C0-A-OH(fe^£UA«t7^ >'»«lft)"C 

5 -Jtt^ 



X X 




(D) 



C^«4» . R 3 tt H , CHa COORs U 
4fc*fett:X>i;;i/«) *fcttCHaCO-A- 
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ORs (fes^UAttrsyft^ft, R, tkWa 

il 13) C CD & *r S ) . R 4 i4 CH COOR , 
(/c:ei/Rs ai5?2 i: I3| ^ <D & S^-r -6) * 
:fe:fctCHa CO- A -ORs ( fc fe' L A *? J: R » 

ltH«feH>NDy>|iR?.&^t>b, R, 

4 , 5. 6 «^»L7^0«c^KlBS( t V^ 




( I ) 



C^4>. Ri t± H , CHa COOHT^ itCHa CO 

-A-OH(fci£UAttS5Ki:l^lS*>cOi«5lc 

•r*), Ra ttCHa COOH*fe^i*CHa CO-A- 
Rt Ra oaS. XXJ^Y 
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6 -itt^ (D) KI^V^-CRa #H*fctt 
CHa COOR. . R4 T^CHa COOR. (]^^URs 

7 -M^: (n) fc«^>TR8 f^H^ R* 

CB a CO - A - OR s ( « U A fc J: 1/ R 6 \tm 

8 — Itt* (n) k:feV>-CRa J5J:t/R-. 3Qf« 
CHaCO-A-OR. ( ^ U A S J; tJP R . ti: StT 

IfiHJB 5 «Gtt(Dttift«c 



( . R 1 H . CHa COOH* ttCMa CO - A 

-OH<fc:^£ b A liT ^ «^39llfc)* Ra 30i«CBa COOH 

* fc«:cHa co-A-OH(fc:iSbAttr^ 

R, Oit. Ra 03fc, X»*?J:t/Ylfcl±'<l^y:' 

w-r*. fissB-«^(i)rc*?t:f«A<?>y5-/tt 



;i/)^rh>. ifyk(7-3b^7KdpS^>h^'>-2-'< 

l/75--n/-7' - ->1/jK # S/> h*i/-2' - ^ 
i/:/79:=;i/4rhv, 7-tKn*S/-2-Kv:/ 
:7^=yi/-7'- CN- il" A IU^^i/-2~{A- 

^5/) -2'-'<>y:75-;i/^rh>. t::?. (7- 

^r75-yi/> -SrhV, kTA (7- £N- (1- * 

#S/] ^2- y<iyV y ^ =i/U') ^ h 1/ . \C (7- 
C N - ( 1 , 2 - p!7 ;i/ Ji? * -3^ ^ ) ^'l' ^< * -< ^l' ^ 
h^S/] -2-^1/ y 75 - 71/ ) -JrhV, tTT. (7 

- (N - A rf< * ^ Jl' * -'f > h "^P ) 

- 2- V y 7 5 - fcTX (7- CN- 
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t'X (7- CN- (J- ^ s/ - 2- 7 X 

erhv, fcf:7. {6- (N- Cl~>5j;i/.i(#S/-2 
- (4 - fc K u i/ 7 X ~ yi/) X ^ ] ^ -f 

X C7- CN- (1 - 3& ^UtK d^? -5- r 5 y ^ > ^ 

<rhV,ex (4.5- D D -7- 
jK*S/-2-7x-^l/X'f';u)/i;i/^'<^-<yp>l j,^ 

(l)<z>«l:UTftfci:^«ThhU«>Att[. 

A 4a «J f <Z) *ft « « « 3^ * 6 *i , c: n i& l± lit « ic 

a:* if® jgHC,f,-e;jc®fl::^ h ij A, * 
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C^** R9 ttH, CHa COORfi ( jfe: L/ R s . t± 
V J^;H6)4 fettCHa CO-A-ORs (>^fc*UA«:r 

5 y Rs ttfitrra t ra D t, 0 1 swsr 

R^ ttCHa coORs (fc:eLR» liiiJKi:Isili^© 
«:«l*-r ;fe:J*CHa CO- A -ORb < )^ 1/ A S 

R*036. XJI*?.^t;Y»W:-<:/'y77>gR04, 



>i/ 3 - . r t h K y ^1/ , V ^ ^ /I/ Tjt ;i/ A 7 5 
30^-4B^frajRjfi:a-tl:* d ic * o r Ic 35 » 

>Oy7^::iyi/er > » « {<C ( n ) V> -f n »f « 

C^tf' . R a ii, H * ttCHa COOR5 (fc fc' 0 

H$^td:^NaWn(?'&^^U. R« 

RsOOCCHaO*, Xlt*<klfY»tt^^V^7^V 



X 




J;tJCYlifi(ra3i:igii%0^3S:i»b. R, OISI*^ 

y'i'A, i^«^*y'>A3&if<D^«ETrjR/5s** 
c ^ J: y . -/fi3ft( V) 
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R7 O :y 1/ y > no) ^ * 5, 6*fci*7 

KO ^ OH 

& it & . 



!i}BaB360-181081 (4) 
^;i/)teiri::&a'-50t:r-i-'2!$lffl*»b< 1160-80 

C^«!>. Rc »H*fc«:CH9 CO-A-OR. iit^ 
Re O . Rs 0 - A -OCCHa 0« , X S ^ Y 



9 O 

C^rH. Re It H * I* -CHa COOH. X IS ^ XJ^ 
YttH*fc^*/^DyvJBR^S:«4)l/, R» OH, 
HOOCCH. 036, X»*?i;tJfY»tt:'<VV7^>!» 

^1/ (tt « « W « ^ I* «S * <0 h U ^ T 5 V 

It'f-uiyly^l/i^JUJLT^T'Ji^. 7 ^ 4|f V « 
ix /V i 7- . if ij i/ V jt ;i/ i T- ;i/ , * U 



1/ ;^ ^J\^^7.y' ju. 

— IK^ (VI) 0d*»Ro ?!>'^CH » CO - A - 
ORs (fc^£L/A*?*Tl^Rs titir6Hi:l^li*>«>*^. 

■fe h V Jte ir©j8^«;ffiji|Eit>-clR*ijltM* y A. 

ZCHaCO-A-ORs (K) 
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-r (Polyol Pathway) T? K: ,k U l> g S 




tf^M : C 70.80 H 4.38 
^i9ffi : C 70. 89 N 4.41 
3) 

fcr::^ (5- jf> h u ^ 2^ Ki/ *J -y ^ & b > 
Jtt««lA, tt^ 173-174'C 

tfUU : C 70.80 H 4.38 
: C 70.97 H 4.50 

<#^«^ 4 ) 

tt^ft-felfiift. Bftj^ 181~183r 
Si)3tM : C 70.80 H 4.36 



mSQ 60-1 81 081 (5) 

«^#e^ 1 

C t'>. (7- > h - 2- ^ vv/" ^ - yp) >r h > 

3- h *S/-»f y A/x k K3.4«(0.0 22* 

l$T»C*tt^b-*- h y Alg(0.025*yi/)ijSlD^, 
^ft'^r tc^Wja UT75X:-e20'-30^raiHit U, -:> V> T 
l^a-S^i^nay-bh v 1.3g(0.0l0^ ^ 

ttiSkb, 'OV^-Cxiry-;^ 100b 6 S 1$ a U T 
ttiSE143-144'C©flt»'&#fr«ft0 tf X(7- >t K* 
U - ^>yy ^ =,jlU)ir hVl.Og&stfe. 

7C«4>^l|:C,qH|4 05'tUT 
St^fi : C 70. 80 H 4.38 
^1R9fi[ : C 71.09 H 4.09 
2-5 

ib7;Vf^fcK. 6->h*S/-!^y•?•;l/r;I/5^tK. 



l^aitt : C 70.71 H 4.28 
e';;k<4,5-s/ira b-7->i h#s/-2-Xvvr 

5c ^^^fi : Ci^Hie OrCA^ 2: b T 

ttttffi : C 49.60 H 2.19 CA 30.62 
llSfff : C 49.33 H 2.47 CA 30.62 

. 

1 T?iL€)i\:fefA(7«ji j.^s/-2->< 
vy:7'5~;i/)a^ h>7.5g(0.023^;i/)fc^^ D o-< 

3^c4&it7^ ^ ^ ^ Ag.3g (0.069 ^;t/) ft ri^o 

fc.-Dv^-etfe^icjbDfflLioo'c-e i s^BajR^ef* 
*fftca«r*ffaibfcitw«:atJ&- i€i»b. ov>-e 
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nt^ffi : C 65.39 H 3.69 
IISIIS : C 65.17 H 3.94 
jfcsR^^f II : C„H loO r i: U T 

(no-C"e7NFWtt«ft) 
ftSfi : C 89.39 H 3.43 
l^aifi : C 69.51 H 3.21 

C fcf X (6 - t Kn*i^-2-'<:^*-^75:iyV)-firh 
K y 7 7 — ./I/) 4r hv^ffivx;&ft3^lt##M6 

i: ra«ic uT^»j&256-258x:©jitfi»ft«<o tr 

TuSR^^fa : C,v H„ 05- l/2HaO i: U T 
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etBffi : C 67.55 H 3.33 
' C 67. 36 H 3.56 

( fcf A C5- t K O * S/ -2- ^ :/ V 7 7 - VU)4r h 

i:x(7-> h^s/-2-^v:/7^->u)^h> 
i::^^r<>«<«3-e^fcvrx(5-;i K*S/-2-. 
^ > V y /U) ^ h > ^ ffl.v> fe» 6 
t UT4»»J^277-278r<Djt&^A«© fcf 

»t«til : C 65. 39 H 3.87 
^aStt : C 65.39 H 3.72 

0iltm 9 

ClfX(4-fc Kn*S/-2-'<V*-/7^=:A')^ h 
fcrA(7-^ h^i^-2-^Vl/7^-;i/)^hi/ 



i: I^«IC b T^»J&23S- 237X:<0|«t&<S Ajyi© »^ 
x(4-t: Ka4P^-2--0-y:7^-;u)'5r hv& 

7c5R^^«f ffi : C,7H,oO J i: UT 

St^fl : C 69.39 H 3.43 
l^iMffi : C 69.17 H 3.52 
i^mif^ 10 

(ex(4,5-S/4^Cin-7-t Ka*i/-2-'<V 

V y "7 ju) ^ hvottlt) 

K:f^^T«^i^«?«5-Cxfcif?^.(4,5-5/-i'Dn-7 

6 t UT Iftja295iCJUlJ:<Z)ffi 

JI^*fr4;iac?fer:^(4.S-5^5?aa-7-t Ko* 

5c*i^:Wfi : C,7H6 OjCA^ fcUT 

8t»fi : C 47.26 H 1.40 C fi 32.82 
USaaiE : C 47.47 H 1.43 Cfl 32.59 

(br;i^.(4.6-S?ya«-7-k Ka*^-2-'<v. 



V y y z- JU)^ h > OSift) 

«t#«6"e^6nfce:^(7-t:Ha*i/-2- 
X V *y 7 9 H V2.9I (O.Ol^ il/) It »tt60 

»fltcWA^^<U. ?^aiTt::^*6.4g(0.04*>U) 

X ^ jR 2 8 5 - 2 8 7 1C CD » *St ft » ft « © li^ X ( 4 . 6 - 
s7yo*-7-t Kn*i^-2-^i/!/77-/l') 
>r h V2.5g& ^fe. 

n^l^tt : C 32.52 H 1.28 Br 50.91 
|iaili:C 32.61 H 1.09 Br 50.85 
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-^i/y :? ^ =;i/)-!r h >6g(o. 02^71/), ^fc^Kj^ 

»; A5.6g(0.04*;i/)^ J;t5 i? ^/l/,i«^rA 
r$ K20»fl ftjS-^U. 60~70t:-Cl B#|ajEJCt 

w ^ »c r a SIS^ jc ^;i/8.4g(0.05^^l/) & 
iB^, ^ l-60-70-CT2I^fflH;C-r jEien 

tti*140. 5-142. sr. U A/>ttt« AO f;^ 

^ -yi/)^ h >8.1g(l|Raf5«7.l%)t jt;^. 

3100~2850( V CB). 1700-- 1 760 ( v COO) , 
1645( y CO) . 

1570. 1500(-vC = C, aroaatic) 
(2) lwM(l)-e^ fenfe^^4fc5,6g(O.Ol2^^). 
^tt'fb'^ h U A2.8g(0.07'e/l/)« JL5r>— ^90 



lll!3ie60-181081 (7) 

«fi*?J:i;f:jc90i>Ji itg-g-U, 60-70t:7? l S^MjE 

a UTl»;^20l'^2D3X:. ^ « -fe IS & « CD t' X (7 - . 

h*S^-2-^>y75i;i/)^r h> 
4.5g(llX4^l92%)&it ^. 

3150-^28S0( i» CH), 1720-- 1710( COOH) , 
1630(vC0)« 1560. 14go(arOB, CsC) 
* fc^?B(l)T^ e»*Vfcfl:^1^j4,6g(0.0l^;U) 

jti y -yuj^^^isa uxttja2oi-203r , 

ii«Jlt^««tt<DI^A(7-/iyi/sK*i/>t K^t/-2 
-KV!/79-;i/)4rKv3.8g(lR^05%)fciLfc. 

(3) HirSB(2)"e^ ^►nfc-fb-^«!j0.4g(0.00l^/l/) 
S: 0. IN - :^ h V •>A20«g 

«ft bT5)'»j^256~ 259X:. Jft ± & 3© * O >k (7 
-*;i/df*5/>t Ki^i/_2-Kvy7'5^yp)er h 
V • s^:^ h y r> At&0.45g(«di00%} & ^/i. 



^5i^»SkttX^^? (KBrtt ; CB-* ) 

3100~2850( V CH)« 1640'^ 1630 ( v CO) , 
1600, 1430(vCO0), 
1560, 1495(aron, C^^C) 

(t'7.(6-:<F;i/;K*2/> h ^ - 2-- ^ ly V y ^ 

tr^(7-k Kn*S/-2-^>V7^3yi/)ir h 
V>cfS;^Tti>««7-Cit6*vfetr;^.(6-t Kn* 
i/-2--^vy3r"9->U)'&r KV^||V^)ia3^li:^ 

(1) t:>^.(6-xK=*£/^;i/rf?-;U>h*S/-2 

:79-yp)-5r h > 
mn^l^A. »/ai25-126t:(JC5i y 
eil»«SA). i(Sl^75% 

S5S^«ai|aX^i? h/l/(KBrtt ; ) 

3100-'2850( V CH), 1 7S0 ~ 1730 ( v COO) . 
1630(vC0), 1560, 1495(8roii, C = C) 

(2) :^ (6- A * 5/ h * - 2~ ^ > :/ 
7 ^ - il/) 4r h > 



J^^JlSiRi, iaij«27l-273X:(;* * y 
A)* Jt%4S9D% 

|Si^tt«l&X^ h^KKBrtt ; cB-» ) 

3200^2850( V CH), 1760'-1740( » COOH) . 
1630(vCO), 15S0, 1500(aroii, C = C) 
(3) k':x (6- >!? yi/zK # ;* h # - 2 - i/ 
y ^ =. JU) ^ h > * i? h ^) ^ 

3200'^2900( V CH), 1640— 1630( v CO) , 
1610* 1440( V COO) . 
1560. 1500(aroB« C « C) 

^Wiif^ 3 
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li-felS*, )»;Sl20- 122X:(ai5i y -Jl/ A* & 

h;V(KBr«| ; ciD-» ) 
aiSO-ZQOOC V CH). l755(vC0O), 
1630(VCO), 1560, 1470(aro«, C =^C) 

(2) tr3k(S-yp-*l/jK*i'jKh*i/-2-'<yy 
7 - ;i/ ) ^ h > 

Jlt±<iiKA. :»«;^238- 240lC(JC * ^ 

h ;KKBrj» ; c»-* ) 
3200'-2850( V CH), l740(vCO), 
1640(tC0). 1560, 1470(aroaatic) 

(3) irx(5-7!i;i/ai<'¥£/>h*S/-2-^>*y 

31O0'-'2850( -» CH), 1640(vC0), 
1600\ 1400( IP COO), 
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1560, 1480(«rom, C^C) 

4 

(7-t:Kn*t/-2-^>:/:7^--/i'-7' - ^ 

(l)«s««6'U^6Jvfctrx(7-tKnWs/-2 
:? ^ --n/)4r h v3«(o.oi^;b)» 7 -fe K 

:/l5»i • 5^>l ^A'.aKyV AT ^ K 1 0* ft fc* J; *| * 
AfelttX? »; Al.5g(0.01-^;i/) L . S3at?30 

^P4)Srt?ufc«i, c:nK:rn^s^»jt^yn.7g(o. 
oi-ieyv) lRiit*&45-ct?iB§ra£;S-r ^- fiJc&HT 

ai^;i/«9 : i-cieasbT. »kjS:i62-i64r , nr 

^i<SA<Z>7-fc Ka*i^~2-'<:/:/7-7:::;i'"- 
7^^;^^r h>1.5e(J|X*40%)ft^«. 



■/e307(M*" -COOCa H5 ) . 

m^l^k^^:!^^ ^ h;i/(KBrlS ; en"* ) 

35O0'-'3300( OH). SlOO*- 2850 ( v CH) . 
1720(9COOH). 1610(»C0), 
1560, 1490(aroa. G-C) 
(2) «irte(l)-CiL e»*vf:i<b^<»0.7g(0.0018^;l/) 
*?*tf2N~*»<b:fhU'5Afeia^U. ^^-^1 

i^»*e>»«S* b-Clft;^ 249-251 J*««ft3tt® 
7-eKn#J/-2--<vy^7^-;i'-'7' - 
d?*^':)^ h*i/-2 ' yv^7 5 -yi/-!r hV0,6 
J5(«X^95. 2%) «: :^ 4 . 

^^«5ft«lA'<^' h^KKBrfti ; ca-» ) 

3550 — 33S0( V OH). 3 100— 2850 ( v CH) , 
l720(vC00H), 1620(vCO), 
1560. l490(aroB, C = C) 
(3) ^^gS(2)t? ^ e»*vfc-fc-&«9 S:^fiS«?S 1 ® (3) 

C07-fc Ka^i/-2-^V*y:?-5-/l/-7 ' - 



S^":^hy'>A«(l!3l*ifelOO%)S^fc» 

Jfii^«!R«l5k^i' h-IU <KBr«« ; CB-* ) 
3100— 2850( V CH), 1620('»C0), 
1,600, 1400(vC00), 
1560, 1480(aroB, C = C) 

mmm 5 

{1^ \L ^ n ^i/ -2- ^-Z y ^ "'^ ' ~ 
- CI- * * V -2- (4- k: K n i/ 7 X - 

(I) 4 ® (2)'r'it fenfe7- t K a * 2^- 

2 X > V 7 ^ - yiz-ir h V0.8g(0. 0022* yi/) . 
s/>^yi/rf^;i/Ar 5 K8a A J; r>N- t K P ^ > 

3 ^> ^ ft 5 K0.4g (0.0033* ;U) IS-^ b , - 10 

x:~ot:vc?^3iiibrc^«u:, n.n' > a ^ 

/UAJU^yt^-i S K0.5E (0.0024* yj/) S: > 
rf?;i/A7SK2aftlCi:**bTiP^, dfelClSlO^ 
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^ , a v< V ;i/ i X -r ;u • -''t 5 h ;i/ X i/ X 
;i/2t; > K^ig(O.O022^ =S: pi ;u A r $ 

K6b fi »C(BtB U . h y jc^;i/T 5 i/0.2K(0.002Z 

zft % » £ T » l» U ^ » & X ^ ;t/ h b . 
-eF-^ucDtgtt^^&Uft A br , Ittj^ii2'-'ii4x:. 

-7'- CM- il-- i/ JUst ^ U A JVt^ ZIA^ --2 
- (4 - k K u * i/ 7 X - X ;i/ 3 71/ /< 

-2'-^>*y:7-5xil/'irh :/0.76g 
(Il!lj^56.7%}&^^. 

3400( v Oil), 3300( V NH) . 
310O'-2850( V CH), 1735(vC00), 
. 1660( CONii) > 1630(vC0). 
1560. 1490(aroB. C«C) 
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(2) e> n fcib-^ 1*0. 5g (0.0008^ )u) 

^b. ^jflt?i.5^RSjEj[&-r • js^eKT^jSiEc; 
ffi&io%«]tt*C«4ib«rtt b)^itR&iit% I/* ^ 
ffls, x^fV -Vl/kHfftx-x^I/i: ©is 

«[*>e»Si^A bT^^^241-243-C, J5-fe*S&^^J 
©7-t: Kn:^i/-2--^vy7^-;i/-7' - (N 
- Cl-;ti;i/;K#'>-2~(4-tKD=^i/7xx;i/) 

x^;i/3 5!i;i'-»<^-r;i/>h^t/D -^2'-^v^/ 

p ^ x;^^ h V0.3g(llSli^7l.4%) fc it * . 

3450-- 3300 ( V OH vNH), 
ai00-' 2850( V CH), 1720( V COOH), . 
16&0(vCONH), 1620(vC0), 
1560. 14g0(aroii. C = C) 

(3) i»rt&(2)-eit &n&^^« i (3) 

2:|l|)«tCd6.«bTtt^260X:j^Jb. Ift'&lfi^^lZ)?- 
tKn*J/-2-^v:/ 7^x^-7'- CN- [1 
-*^l/jK*S/-2-(4-t Kn#j/73ix/u)x^ 
il/] >!>il//<^-f/P>i. h*J/) -2' - >y 7-7 



x;i/^hi/- K y ^ h y A4a(«i^i&ioo%) 

SSr^»««1 h /KKBr«li : c* -* ) 

3350(vNH), 3100'^2850( V CH) ^ 
I660(i» CCONH) , 1620( 1' CO), 
1600, 1410(yC00), 
1560. 1490(8roa, C = C) 

^mif^ € 

fx {7- (N- 11- :tJ JU7i( ^ -2- {A- }i }i 
o>S/7jiXil/)x-?-yi/3 3Ci;i/A*-</i/>h* 
i/) -2-^:/y7^xyi/) 4rhi/feJ:t^-t® 
r'h5:^hy'>A*©«jfi 

(I) 1 CO (2)-e^ ftivfelfX i7~AJU7fi 

:^p£/>h*S/-2-xv!/:?^x;i/) '{rhvi.2g 
(0.003^ yi/). ^yi/7i^ ;i/ A r 5 K 12b ^ * ii« 

N- t K n * S/ 3 ^^ Si 5 Kl.2g(0.0099-t yv) 

feti'&b. -io-o'Cic?^«) bfcm»efrca*¥T»c, 

N.N' - t?*^if.D'v*S/A/;^;i/#i/-f a KL.2g(0. 

ooB^juy^i^ ^ ^ )\^aifyu 7 s K4.5» « ic i: *^ b 



/^^ Kii/xi/:Jk;i/;^ :-'^l4e2.7g(o.oo6^ 
&i;?>i-?'A'*;i/Ar^Ki2Bflfrci8sa5b. syx 

^>l/r 5 i/0.6g(0.0C6-t ;i/) t? tc^WLtiM 
b)^ft. ^Jtt;«S«^fft» b. iA»[^MJET»i»l8 b. 

SftiL^ n^ttx^^uic ^ b . apttx^7i/» & 10% 

4^xv». 4%|i^tt7K55^^y•:'Ar^v^-e* 

<3D Ma*e«s?# b . ?£^*»«iab. 3a7t*rWttx^;i/ 
i::5jax~x;i/i:<OiStt3!)^6««AbT^»;S83 

-85T;. e:;^ {7- (n- ci-^v 

S^7l/;d'^S/*/nKxil/-2-(4-k Kn*s^73i 

Vy=>=-n^) ^ h >2.55g(IlSl*94.4% ) ^: ^ ^ . 

3400< T OH) . 3300( v N») . 
31Q0'-28S0( V CH) . 1740— 1730( v COO) , 
1665(vCONH). l635(vCO), 
1560. 1485(aroB. C = C) 

<Z) a ?S (1) ^ «5> 4% flS-^ «5 1 .7g (0.0019^ 

;i/ ) , > y - yi/ 20b A J; i> T -t h X h y -/I/ 20o 
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HTTii'ttb. io%«E«T?iftttic u^as u feitiR 
n <o«att3^6Mis* uT«ij*i8o-i82r, 

198-'200X:, J^-feig A3K(D f X (7- (N- Cl- 
ipti /-K ^ i/ - 2 ~ (4 - t K n i/ 7 X - ) x. ^ 

h Vl.0g(iR*7J.4%)iit<6. 

7£5R^«r« 2 C,lHjaO,3Na • 4Ha 0 b T 
tt^ffi : C 57.92 H 4.99 N 3.46 
^9itt:C 57.69 H 4.84 N 3.25 
m^HS.^^^^ ^ h^KKBrtt ; cm-* ) 
3400( V OH) « 3250( v NH) . 
3100— 2850( » CH), 1720(»C0OH), 
1670( v CONH) , 1620( v CO). 
1555. 1485(aroa. C^C) 
(3) tl^n{2)-C X^tlitit^^O.U (0.0012^ 
2N- r^fcSfcfl;'^ K V •> A4» . i$ ^ ZJ^ :r. ^ ^ 



!5(aB3G0-181081 (10) 

i: b-C^j»je250'-252r, Jit 

ISA«<OtfX (7- (N- Cl-*/l/;K*S/-2-(4 
-b:Kn*s/7x£;i/)x-f';i/] *;i/^<-*-r;uj^ 
-2-^:-':/7^-;i/) ^hV'^^h-^ 
:^^U'>A^ao.8g(l|sl^«o%)&^*• 

3350(vNH), aioo—zesoc V CH), 

1660( v CONH) » 1630(vC0), 
1590, 1400( y COO). 
1560, 1485(aroB, C = C) 

mnm 7 

(trx C7- CN~(l-;!»^l/rff^5/-3->^;i/^ 
ar >rn kr;i/):<i-n/y<*-f h * t'l - 2 - ^ 

•en. 



(1) kfT. (7- [K- (1- ji S * 
3_3i^/i/^:t:/a \£ JU) /U ^ ^ h * 3 

^ftfi^lSa- «;fell8'-120-C, CWtti^ 
^UTlP 6 SIS ill). JlXi^61% 

3300(vNH). 3100-'2850( V CH). 
1750— 1740C'» COO). 1680( CONH), 
l640(rC0). 1560, 1485(aroB, C - C) , 
1325( * S-CHa ) 

(2) (7- [K- (I - ;i/;K # i/ -3- ;i 
:/a i^;!/);5» -f/fJ* H ^i'^ -2-'< 

-'r;v©5g?«3!>*6?5lgA), ilXJ^95% 

»& X ^ ^ J" <KBrftS ; en-* ) 
3250(yNH). 3100~2850( V CH) , 
1730— 172D(<»C0OH), 1660(vC0NH), 
l630(vCO), 1560, 1485(aroB, C = C) , 
1325C V S-CH3 ) 



(3) tiTT. (7- CN- (1- /J yi/* =^ -3- ^ 

;i/^:t:/a fcr^v);?j^u^'^^-f;i/> h#t/3 - 2- '< 
V y 7 ^ - ) JSr h> ' s^-r 

n^l&A. :»«;S255-257'C(jl * -^fc 
If ttJc^^t/0««£3^e)?|ieA). lft«81.1% 

3350(vNH). 3100— 2850 ( V CH), 
1660( V CONH) , 16 20( V CO) , 
1590, t405( V COO) . 
1560, l485(aroB. C = C), 
1325< y S-CHa ) 

tTTv (7- CN- (1 - ^ /l^^-l? * - 2- t K D * 
i/yDtr^l/)35^1/-'^*-<'^^-?'H*5^3 -2-^V 
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(1) fc';^ (7- CN-(i--< A^i/^e 

l8R^»«Ift7.'< h/l/(KBrtt; en-* ) 
3400~( V OH), 3300( v NH), 
3100'-2900( V CH), 1740( v COO) , 
1600( V CONH), 1635( V CO), 
1560, 1490(aro», C = C) 

(2) fx C7- CN-(l-;?»;P7K>¥S/-2- t K 

n * i/ 3f o tr;i/) ^l/z'C* -f h lifr ] -2--< 

t:e>ftai~7^;i/fc©iB«»»6if|fiar*), 
lEi(^76.9% 

K;i/(KBrtt ; en"* ) 
3400< y OH), 3300(r NH), 
3100~2900( V CH), 1730(yCO0H), 
1660(vC0NH), 1630(vCO), 



}$ISiQ60-181D81(11) 

1560, 1485(arott. C = C) 

(1) ex (7- CN- (1,3- S/Xi/ s/-;i.3r * V A 

n fcf ;i/) ;t> yb/'S ^ yi^ > h * £/ ) -2- 
^1/ 1/ y ^ )U) ^ h > 

ik^i^A. BkjS82'-'84*C(»ttx^;i/2::QfA 

*^«»4lX/-?5^ h;i/(KBr«| ; c»-» ) 
330.0(i^NH), 3150'-2850( V CH) , 
1740-1720( v COO), 1670(vC0NH), 
1640(vC0), 1560, 14gO(aroB, C = C) 

(2) l^X (7r- CN-<l,3-V*;i/;i?^£>7^n fcr 



Ht^ttfA. ^«l;fe95-'97X:(Xi5i ^ 
ttx-^^i: (^)a»d'6;S«l*), 
IIX4S83.396 

3350(vNH), 3150~2850( V CH), 
l720(vCO0H), 1670(vCONH), 
1620(vCO), 1S60, 1485(aroB, C = C) 

^ft^l^ 10 

kTx C7- CN- (1,2- S/jtr/l/TK* 5>x^;i/)/? 
(1) fcTX (7- CN- (1»2-- S/ "^ * 



e-fe^A. »;S140-'l42X:(»ttx^;u**i5. 
?IMA). I1S14&60% 

3300(rNH), 3100'-2850( V CH) , 
1750— 1730 ( V COO) , 1680( •» CONN) , 
1640(vC0), 1565, 1490(aroB, C«C) 

(2) trx C7- tN-<1.2- S/X^A^) 

❖•hi/ 

it^«A. mj^ios-iio'C ^ y -yi/ 1 j» 
A), IUI*66.7% 

*n«?R« A^ir h^KKBrli ; CB-* ) 
33S0(vNH), 3100'^2850( V CH). 
1730~17Z0( V COON), 
1670— 1660( V CONH) , l630(vC0), 
1560, 1490(aroB, C«=C) 

(3) t^X (7- CN-(l,2-J^:*;i/df *i/x^;i/) 
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3350(vNH), SlOO-aSSOC V CH) , 
1670~ 1660( V CONH).. 1620(i»CO). 
1590, 1400( V COO), 
1560. 1490(aroB, C^C) 

m^ifi 11 

t';^ C7- (N- A >!/7K ^ 2/ -^yi/ A ^l/z-^ ^ ^ ;i/ 
CD ^ h U A 1£ (^) St iS 

(1) (7- CN - a: h * ;1/jK zn^l/ 31 



niaVGO-lSlOBl (12) 

JSftita&IS*^ «^.165-167X:(i^ n n 

I6l4s70% 

l^^jfcft^IlXA'^i? h A/(KBr<Sl ; cn-M 
3J350(vNH), 3100- 2850( V CH) , 
17S0~ 1735( V COD), l665(vC0NH), 
1640(vC0), 1560, l490(aroB, C»C) 

(2) trx (7- (N- ;UzK ^ 2/ > ^ ^l/-*^ ^ 
-<;i/>h*i/)-2-^vy79-/b) ^rhi/ 

4>«^220- 222'C(a:ii >r - 

g^^i»«ll[JlX--?i? h;i/(KBr*| ; ) 
3350(yNK), 3100'- 2850( v CH) , 
1740'-1730(t COOK), 1660(yC0NH). 
1630(vCO), 1560, 1490(aroB, CsC) 

(3) \f y< (7- (N- ;ft * 2/ ^ yv-'^ ^ 
^ JU ^ h*2/)-2-'<vy:7^ — ;i/) >r • 
:^ h y A 4B 

K-fett*. ^»jeE258-260TC(:^4:3:5i y - 
;U2: CDt6i)ft*3»«&«ISA), Jlll^98% 



SaSOCi'NH), 3100~2850( V CK) , 
1670('» CONH), 1630(v CO), 
1590, 1390( V COO) . 
1S60, 1490(aroB, C»C) 

^ . 

nmm 12 

trx C7- CN- (1- A <ll/;K * -2- fc K n * 

^ □ > :y )ux.yt,j- ju ' ^ h ;i/ 31 V :^ 
*v , 

(1) ^7. (7- CN- (1- :* *^>^>'^^-^l'- 

2 - fc K D ^ ^ ) ^ ^ ^ - 

gftJfi^S«^fll. afcj^l3l~l33'C(5' n p A 



J|Sl^83% 

3500'-3400( y OH), 3300(yNM), 
3100~ 2850( y CH) . 1760-- 1750( v COO) , 
1660{vCONH), 1630(vCQ), 
1570, 149S(aroa, C = C) 

(2) trx C7- CN-(l-*;i/iK*S/-'2-kK 
D#S/X^;i/)^^y^^'f^ji h*->D -2-^1/ 

tft-feiSfi. ^>«|.^ 395-'197-C<S^ ^ ^;i/JKib 
AT 5 Kt3!KtO?B»c;&»^l5lS*). 
IR4573% 

ia^^«Sl«l?.'« ^ h;i/(KBrtt ; cm-* ) 
3350'-3450( V OH), 3350(vNH), 
3100— 2850( V CH), 1 740 — 1730 ( y COO) . 
1660( y CO), 1630( v CO), 
1570, 1495(aro», C = C) 

(3) tfX C7- CN-{l-*/l/sK* t^-2- t K 

•y7^-;i/) ^ hi/ * i^-t h V o /^m 
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3550^3400( V OH), 33O0(i»NH)« 
3100-- 2850 ( V CH). 1670— 1660 ( v CONH), 
X630(vC0), 1660, HOO(vCOO), 
1565, 14g5(arom, C = C) 

mwim 13 

U^i^'* »; A Jfi (3D S jg 

^ D V i/ £/ ;i/ X ^ T- ' ^ h ;u > X A/ 
* l/tt«lc^^:*.T, 7 X 9 - y a: ^/i/Jc X 

T , 

(1) fx (7- CN- (1 - X. h $/ ^ ;i/ - 

2- 3> i d^i/.jc^^b)* ;i/>i h S/3 -2 



!}{aBa60-181081 (13) 

m^^nifM,. aAi46-i48r(»«i^;u 

eiHI^A) llKA^72.4% 

3300(vNH), 3100'-28S0( V CH); 
1740~1730 ( V COO), 1 660 ( i» CONH) , 
1640(»C0). 1560, 1490(aroii, C = C) 

<2) t'X (7- CH- (1 - * ^sKs^ 4/ -2- 7 X 

7 ^ X >i/ ) ^ h 

mfffi(l)-e^ ^ tlfe(b^ «^0.45g (0.0006^ VI/) & 

3N- ffiiftio. vcffli?s u , ^ijso^naaift'r s. 

•Cia;fel64'-166TC. #t6IS* © t';^. C7- CM-(1 
4('^t/-2-7x=yi'JC^4/)*;U-'<^t<;i/ 

1^71.4%) S: . 



VtHrtt : C 64.82 H 4.74 N 3.88 
liagffi : C 64.58 H 4.58 N 3.73 

3400(yNH), 31 DO 2850 ( v CH) , 
1660<vCONH). 1620(vC0), 
1590. 1400(9 000), 
1560, 1490(oroB, C^C) 

(3) (2)-^ X. €, it 3t<b^1^90.76g(0,001^ ;i/) 
fc0.1N-^Ktt'(b:*-hUC'A20u.fiiCi8J»b?«|«*£ 

«.urit&t$«<z>^»;a2i6-2i7*c<okr;^ (7- 

CH - (1- A/iK *J/-2 - 7x--rt/X^^I/)*>l' 
W il/ h * 3 -2-X>y75i^) h 
V • £^-^ h »; A 44l0.75g (|^100* ) $: ^ fc . 

(4) fitrK(2)-e^ iDn:fei/{b^4*o.75g(o.ooi^;i/) 
Sr 0 . IN - * tt ^b /I y •> A 20i) a 1/ . 5lt IS «fe 

CH- (1- *-?HK*S/ -2 - 7 X -/l/Jc:^;i/)/i;i/ 

:/ . i^/i U •>Aieo.78g(|/ijl00 9G)S:^fc- 



3350(v MH), 3100'-2B50( V CH) , 
1679— 1660( ¥ CONH), 1630('vCO), 
1600, 1400C»C0O), 
1570, 1490(aroa» C = C) 
^BIM 14 

tfT. (6- (N- tl- * * - 2- (4- K 
n ^ 4/ X - ;i/) X ^ ^1/3 J'^-''^ «t vi^ > h ) 

•^hU'^'Ail&CDiaig 

f X(7- * 4/ h*S/-2-><W^:7^ 

r:;u)^r h V»c«iLT. * JS « 2 CD (2) "C ^ ^ *i 

<b'&*&«!)trx(6-*ypjK=^4/> h=^sx-2-^:x 
^ - ;i/)>r h > ffl « *^ «t ^ ««« 6 t IhI 

(1) fx {6- CN- ii- ^> jUTir :^ 
jKx jI/-2-(4- t K D.dlFi/ 7 X xyi/)x^A'3 * 

n/^ * -< ;u >i h * 4^ 3 -2^ X V !/ :7 5*x^) ir 
hi/ 

ftfeaW^fi. ftlj^83-85'C(K«X'^;i/i:© 
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15^^65. 2% 

34$0'^3250( ^OHt , NH), 
31O0-'2850( V CH), l740(vC00). 
1660(v CONH), 1620( vCO), 
1550. 1490(aroB, C»C) 
1570, 1500(vC = C, aroBatic) 

(2) t'y^ (6- (N- Cl-3»;p:d?*i/-2-(4- 

t: K n ^ i/ a: Jt ^ ^A^/'^^-CA/jf^h 
-2-'<Z/!/7^-^> h 

^JlP;gl2S-1271C(jK 3r y - 71/ 3&* 6 S itt fi ) * 
1&11|S82.5% 

3450~3350(y OH), 3250(vNH), 
3100'-285DC » CH), 1720(vCOOH), 
1670('^ CONH). 162D<^C0), 
1550. 14g0(aro«, C^c) 

(3) ex (6- (N~ il-^JU^^iy-Z-iA-- 



KISB3BII-181081 (14) 

h U A ifi 

aflf-aJWii. :»l»;fe244~ 247-C<*i:J^3iy 

33S0(vNH), 3100-'2850( V CH), 
1670— i660( V CONH), 1620(vC0). 
1590, 1400(vC00), 
1550, 14g0(aron, C = C} 

^tum 15 

f:^ {4- CN- Cl-*7Vslf *S^-2-<4- fc K 

a ^ U y X -Af'>^'^/\/l JUJ<^ ^ )V 

J,) ~2-X>y7v:::;i/) ^hl^^^X^-^(0 

(1) >r a A wtt5K(o.0362'e A"), i^^nax^ 

K9.0g(0.043^Af)$:£'d'l/&m«[iC7fc7K4> 
-5 h 71/ .X. V X^bd? tt«16.0g(0.043* & 



>3.5««:lB^r«3ftlUfe»«fca|-F-r »T« 
TztR«f&fi^d. a«E^»l8U. ^jft^i^U/yy 

V>< V A-^;t/12.5K(«ll|K88%)& it « . 

«55^«lSftJDi;^'< h;i/(KBrtt ; c.-* ) 
SSOO — aSOOC V OH. V NH) , 
3100— 2800( * CH), 1740('»COO), 
1660— 1650( V CONH), 740( »C-C1), 

(2) « 9 -e X. 6 nfc tr A (4- t K D *S/ - 
2- ^ >y :? ^ h y i.Og(o.oo34*;^). i/ 
> ^ ;i/ * A r 5 K lOu ft ^ t; *t :!tC «S M ^ U 

Ao.9g(o.oo68-t & ?s-g- b , ssa-eao^rasjc 

a. StrSiS(l)-C^ e> i^;fe:<b'^ 4^ 2. 7k (0.0068*71/) 

i-7^;ui:®SJ«;^&»»A b T aij^93-95-C . 



n^1&AC!>\£ 7. (4- (R- CI- s;^7i/* * 

* - Vl/ - 2-(4-k:HD*t/-7at:r/i/)x^7l/3 

>;y;b/<*^;i/;* h=^i^) -2-^i/:/:7^-;i/) 

-ir h V2.3«(l»z^76.7%) & ^ * . 

3450 — 3250( v OH, v NH), 

3100— 2850( V CH), l750(vC00). 

1680(vC0NH)» 1620(vCO) 

l555/l500<aro», C = C) 
(3) i«f 82(2)T-^ 6 *t fcft;-&4ft2.0K(0-0022*7b) 
&2N-3jctt<b'^hU'>A20BAlC]effib, &&-ei. 
5ii4fnaiSJ&bj[%l&«IT«10%£tt-t^tt4£lc L, «r 
m b feit«4^ & TKtSfe. t^ttx^/l/ 

iSfibT, ^«j£i3i-i33t: . 

{4- (N- CI- 2/ ~2- (4- 11 K a * 

7qL-7l/)j:^yi/3 Xi;i/-r<*-f7l/> -2- 
'C^v^:?^-^') -{r h > 1.0g(J|Ri^62.5%) fe it * . 

3450 — 3350( V OH), 3300(tNH), 
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3100- 2850 ( V CH), 1740- 1730 ( v COOH) , 
1870(vC0NH)« 1820(vCO}. 
15S0, l&D0(arou. C^C) 
(4) mUWCX e nfc<b-&tt0.3«(0. 004.2^^1/) 

CN- ;i/dC^i/-2-{4-V: }^ u U y jl 

ju) Ji ^ j\/ 1 A ^ >( )\/ :^ h ^ iy } - 2 - ^ V 

<J6l*l&ioo%) fc itfc. 

iS^^tftKiUlx^ h;i/<KBrfi| ; c>*' ) 
34D0(«Nfl), 3100'^2850( V CH), 
1670~16S0( ni CONH), 1610(vC0), 
IGOO, 1400(vCOD), 
15S0, lS00(aroii, C = C) 

(7- CN- (1-^/1/^* -2- ^yi/y 

CD I <D(2)'e^€>*\fcfcr:;^(7-;ei;i/d? 



?»iaB3eO-181081 (lg) 

h:^i/-2-K>v^77->'l'>'!rKV1.2B(0. 
003 -tyv); T-h'7t.Kn:7^v6»£, s/>-^^i/* 

;i/A7 5 K6a A fc** h U Xf-^PT 5 >0.6g(0,0 

D D j^ttx^yi/0.64B(0.006'e;U>&llQ^. & 

;i/X V X^l/* ^'K:B2.4g(0.006'^ JU) i r K V t 
K D > 7 V 6b A C U h »J X yi/ r ^ 0 . 6g (0- 

oo6^;i/)Tsf>ifti b fe»»c iBit. mraft^c^s 

i^ivtt- 4%«tt*s(i-:^ h y •> A, 

C7- CN- (1 - ^ V * - 2- 

(2) otnB(i)/T*it e»n;^fb^«2.0g(0.00245'e 
;i/), h vio.jft S Jc i^iN-^HIfb-^- h U O A 

;!Kf8«40. A fttB-^U, 501Ct?2^MSJC«. JRiS 
tSlC»fi^x^iy50BA ^JB&^%U, 2N 



u-c, ttjfeisfi-ieoic. mn^^ik<^>^' ^ C7- 
CN - ( 1 - ^ ;i/ iije # - 2 -> :f ^ ) -^i' 
^>r;i/>ih*i'3 -2-'<:/V7-^=;i/) ^hvi. 

2g(lfc*75%)S 

: C 62.26 H 5.70 N 4.40 
mMiB : C 62.41 ]) 5.84 N 4.20 

3300(vNK}. 3100'^288b( V CH), 
1730'^1720( coon), 
1670^1660( V CONH), 1630(vC0), 
1570, 1490(aroij, C = C) 
(3) ^Se(2)-Cit «9>iKfc{b'&4»0.6g(0.001^^l/) 
*: 0. IN - 4ctt <b :^ h U •> A 20» 4 ii /j' L i)S $£ 

«8 bT^i»jfi2iox;, |JtfeS*4^tO If C7- CN 
-(i-*>i/jK*s/-2-^^^i/::^^;u)*;i/-''«*-f 



h U •> A«0.68g(«li^«bl00%) «: Xit* 

3300<vWH), 3100'-2900( V CH) , 
1680 — 1670 ( V CONH), 1630— X 620 ( i» CO) , 
1600, 1410( V COO), 
1570, ISODCaroB, CsC) 
17 

V^;b):*;^/'<^'<-'l/> h*t^3 -2-'<:/*y7 
•5i>l/)^hVC!)«ig 

-r yo^s/v-^vs^ii/x^'T/i/ • ^''^ h^i'Xi/ 

ju ij > ^> /u ju • /t h ^1/ X V ^ ;i/ * 
> & ffl ^ « fitt <F8 16 i: » >c U T . 
(I) k';^ (7- CN - (1 - X V $✓ :t ^ i/ j& ^1/ 

f-/i/)^;i/-''^^-<;i/>ih*j/J -2--<vi/:7^x 
«6A&iaiA* ltt^,90-92t:<»»x^;i/t 

- 5^/1/2: A). 4Sl^66.2% 
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aaOOCvNH), 310O'-'28S0( V C»), 
17SO(vC00). I680~1660( V CONH)« 
1630(vCO), 1560, 14B5(aron, C = C) 

(2) fc'yk C7- CN- (1- y> ;i//K * S/ - 2- r 5 

7 ^ - ] -ir h V 
idfBCD-cit J&nfe'fb -d* 4(^0. &g(o. 45^ u "eyi/) 

^BtittlBA»C2:d^ 0 25% j^1b:^^tt»ttSld[3iiit 

*«tt4tt>Si«iL 6 Jh. c *v *5b ft i: U . IN- 
3Kl»-fb:^ h M "2? A20» ft €:lW^T50'CT?lB#nfl^lS 
•r*. ^JC5H7«l4N-JBttT?f}=*I«. Do»ex 50« 



!»nfia60-181081 (16) 

«5(5tt©k'7. (7- CN-(1- /Ust?* t/ -5- y 
34&0'- 3300( V NH) , 3 1 00- 28SO( v CH) . 

i7oo(vcooH), leao'-ieeoc ¥ coNH) , 

1640'^1630( y CO), 
1570, 1495(aro«, C = C) 

^&iifi 18 

\z' (4,5- 5^ d a -7- CN-(l-*;i/^* 

2.3b(0.01^ i: f o a ^ 31 VlSii ft t %:m^ 
b h u x^yvr 5 vi.ogco.oi^yi/) feio^. ifev^ 
T?^a'=e7-te^;p:?'n 5 K2.0g(o.oi*;i/)S:iJDit 



CfJf U i7 D nTj^^l/A-CfSaV * iSfe;fe65'-671C , 

> X ^ 71/ X 7. ^ ^l' 2 . 0 g ( IRI^ 6 6 . 7 % ) & ;t * • 

3350(»NH). 3150 — 2850 ( V CH), 

1745- 1740( V COO), 

1660-'.1650( T CONH) , 650(vC-Br) 

(2) «t# w 10-e it 6 n ;^(4.s- s;^ a D - 

7 - t Ka4fS^-2-'<l/*-/75x^)^ K:/0.4e 
(0.00092*;i/)&i^>*?"^*^''AT$ K8»fttC|B 
TSU. 8ft 351 U AO. 26g(0. 00184^ 

aaT'3o^nfls;&^. s^sscn-e^^.nfc^ 

-^^^Bp. 6g(0. 00184^ Jl/) S ^kcSfit? — « 

fcj»«x^>l/h flDtB«E**6Slfiil. l-'C^ efi;^r.l70 
~l72r. n±<^^ &»(D \f C4,5- S^' ^ a n -7 
_ CN_ (1- X h dp t/ * jl/jJfx;i/-2- 7 X x^ux 



yu) -5r h :/0.6g(J|».i^75%) S: ^ fe. 

3300 (»NH>, 3150-2900( V CH), 
1750~1740( COO) , l670(irC0NH), 
1660(vC0), 1560, 1480(aroiJ, C = C), 
730( V C- C ft ) 
(3) SJ«a(2)-C^ 6 ti:fe<b'^4*0.4g(0.00044* 
lU^^S^ ^ ^JU^JU AT5K6»ftfcA:**U,2N- 
^m-fb/l y •> A4»ft iiDsLT, 60'C-70r -038$ 

OX. jaj^i3o-i32'c, 

\£7. (4.5- 2^ n D -7- CN- (1- y» * i/ 
-2-7xx;i/x-?-/u)/r;u/'<*'f^jih*i/3 - 
2- ^ :/ 7 9 x;v) 4r h V0.2g(ia 4154.1%) 

3400(vNH), 3150~2900( V CH), 
l740(vCDOH), 1680—1670( V CONH), 
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1660(vC0}» 1560, 1480(aroB, C-C). 
735( V C-C ft ) 
^H&IS^ 19 

(4.6- i/ :^ D ^ -7- CN-(l-*;brff* 

x(4,6- :/ a*-7-k Kd*S/ - 2- W 7 

(1) b'^ (4,6- :/ D ^ - 7 CN-(l-xh4r 
i/ >!» ;i/ ^ - 2 - y X =^ /u X, ^ ju) A jv j< ^ ^ JU 
>h*i/3 -2--<:/vr7-5:::;i/) ^rhv 

lft«65% 

^^«l«<JlA^i? H ^KKBriSl ; c»-* ) 
3300(vNH), 31S0-^2900( V CH), 
1750-'1740( -r.COO) , 



nnqfio-181081 (17) 

I6«0--'1670( V CONH), l650(vCO), 
1570, 1470(aroii, C «= C> , 570(»C-Br) 
(2) fcfX (4,6- 57 :/ □ ^ -7 (N-(l-*;i//-K 
:^ i/ - 2 - 7 31 - ;i/ Jt 5{i ;i/ * ;i/ h * 3 

J8t^«*4^. 5^»,«243-245\:(i? □ nd«;i/ 

3300(vNH), 31S0-' 2900( V CH), 
1730( 1^ COOH) , 1670(vC0NH), 
1640(vCO), 1570, 1470(8roB, C = C), 
570( V C-Br) 




1 

i7 ju \i - y. u sr --^J&^H^m^ 

h i; «- (J.BioKCh«») 240«, 877 — 8«2H(196 

(||t|2O0|} & InM^ -^^y^ K i * y i: I^IbM- 

ADP) «:'&ti'0.1M»; Vfift«»lffi (PH6.8) 2a 1 rp ^ 
Ti; ^ y -< X U fc^. ia*C-^« (10,000 x 15 

(Sa^ciSNAOP), lO.H-OL- 4f U -fe^^l/ r fc K 

Sr-grtfO.lHU (PH6.2) 1 . 5ib ft «: ffl ^ 

15/x 6&^;tfc. Rfo^t^iz^mi^ t^W»^^ 
20m ft feln^rWttU, 200«?WONA0PH<I>340n» 
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!$BH860-181081 (18) 

^IVvK • XVtf-f*OS.? — * (Methods Enzyaol. 
)3l. 149^155(1974)) b fc T iJfe fl^ tfl « 

c<z>iSl«u«K<b'&«>fcSi;ljni'r37-CT?2B$ 

firttl^TJWJtt ISmifilS * 7 ij =f ^ ^1 - 
(^rjxhVtfc«)'e«!SlbT«K<b^«S®»««» 
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